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(54) A/D CONVERTER 

(57)Abstract: 

PURPOSE: To attain accurate A/D conversion even when signal charges 
are less by providing a charge storage means decreasing a capacitance 
of a capacitor storing charges by an equal capacitance each, a charge 
overflow discrimination means detecting overflow of charge and a count 
means in the A/D converter. 

CONSTITUTION: A charge storage means 12 decreases a capacitance of 
a capacitor storing charges from a picture element section 10 comprising 
a photo diode and a vertical CCD register by an equal capacitance each 
synchronously with a clock signal. A charge overflow discrimination 
means 14 detects overflow of charge from the charge storage means 12. 
A count means 18 conducts counting synchronously with the clock 
signal. A temporary storage means 16 is controlled by the charge 
overflow discrimination means 14 to store tentatively an output of the 
count means. Thus, the picture element section 10, the charge storage 
means 12 and the count means 18 are driven by a drive circuit 20. 
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C^cii^, 0C<I#«5#giECCDU^X*2 4fr<S> 
itei£S*ir£fc<!:l/Tfc. Jt©g3r«B$SiJt 2 r. J± 

&s i rtt^go t 3 x\ tt«g2 r«B#^i t 4 rm?s* 

C 0 0 5 2 ] 0 2 5 «CO*qB{C«Sffi<0A D^&SIH 

HICtjcTJiSK:. C(DADfflftRB«:*5C>r«, 
Hl«C«LfcADKIftSafC-««»A**S6 0. M 

*. 

[0 05 3 ] H2 6«c^-rj:5«: k fc<!t*tfB$SiOt 2{c 40 

aFr*i««LTc»*<D«:»b, Jtesi. 2-c«a/c 

i«3euri»*. ^bt, NFSU t 3fc*C»TtHS»l# 
«W3WBPa-r*4«3EL. «f»t 4«:*c»rJt)RS2 3&* 

Jt»83r«: r 1 1 o l j ifi, mmzx\£ r i i o so 




«HV7~ 13 17 14 
10 

0 J Jt«g3-Ctt r 1 0 1 1 J ^AD^f-^ 
fc^TL&^o ^Ct, CCDAD^^gOCfcC^r^, 
teiitBJtllB3*iJ|tU HM«T«:to%» 

imm i omjEr- ztcxiz. it^mzom^- 

ZtLX2 ZmiEi*- *Ktt*& 6 2 KBtturfc < . 
*UT* il^Ccfal>T^3*ifl^#««4A Dg£& 
"TSflteK:. *yiJOADa*«*c«5»J©«iEf r -**JlD 
xt^^CiTffiEt^o «5U<DSSCCDU^X*K: 

[0 05 4] C^VMD^gtm^li, juc: 

c^ADSBfttfTa^cts&JoMB-c**., -^ms* 

[0 05 5 ] ttfc, C©HJ6«r». WE^- **£JSE 

[0 05 6 ] (HSSWI4) 02 7 «C©*l8K:«4fl6© 
[0 05 7] C©«j5tea8WCfcl»Ttt. ^fh7>X 

®*C, ^jSS£»B3 2tC«^ffinai^<h. cntci:D 
^L^«EE»4nWHIHB6 6CCj:0«EEWI3ti 

[005 8] COJ:^, a»^3y^StttSS4 6* 
7^4 8r»tT57 ^- F^U--«»**Jt«»DU*C» 
BH 6 6 «c cfc 0 n «(c«« 3 ti AiftCC ^ a ? ^'MitSSS 
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[0 05 9] <*5S095> 02 8KC®R91K:ft&ife4> 
AD»*«©--«*7n-rigL H29ttH2"8©-»* 
*ffl^-c&<5. igcc7jvrj:9«c % COAD^feftRtCfol* 
rtt. 2 C D U^X 5r 2 4 JCitiSf 

©12#Rtt6ft, ifiCCDU^^24tS^ia 

*a 1 2 tomitmmmim^me stfi&»htixi> 

Tttto*. iICCDU^^2 4©y-MS3 
8 <bm^§Sm@2 8 <hCDPa1K^£^JJBCD F7>X7 7 10 
-H&7 0, «JBWIffl<Dh^>X7T-«ffi7 2^KW 

[0 06 0 ] COAD'aiflfffltCfeCi-Ctt, 

- f 2 2 r^$n/cft^#«— &tcm&cc du^ 
x*2 4Cdj£££fts 0 ^ur. l *Tjt3BHIB«: l ff 
r om^rSi^Wg^S 6 8 ft CCijfci* 

CCDUW*24 <D^?w^mi5SS*© 1 2 ttHEST 
-Tftfe^. ^©«-^*§W*Sffi3 8<DT«UEat;* 20 

sau-rsi. $f^j<Dft#m^^mMSS^ffi2 8cDT 

«»B*fltr>rADa8i*tTtt5*"C**. flHRWOAD 
^}^7S, 1 4 ^ft-^m^f^ «; -fe 

-9 b U h ^>X:7 r -1@7 2 CCiSU^l/mjE^EPlH] 
U-C, «»?»J©<i-^*?Sf«:«afBSWffi2 8<DTCC«ai 

*»®KW*«6-»r. AD»MrfTtt9. C<Dt$, 1 

jij«c*tut 2o©f-^fflo^*y i it, mi — 

;UMHR2«<da D^^-r- *£fg l — B$Et»«ec»s 
ft 2 -B#Et«*RCC«^J© A DKftf 2 - 

[0 06 1 ] COi^^ADtMim^ii, 2o 
COSiSCCDU^^2 4c:<i:CCW«»«^ai 2*89: 40 

[006 2]^^ COHiSWTtt. 2o(D^itCCD 

6«i*lWao©ADS»l»IB^Jg63>-r*^ 

hRW-«r«fcOSSCcr*Ci3&5r**. 

[0 06 3] H3 l«CO»q«tC«-SffiCD 

A D ^ft££8<Dmi5BS#K<D ^f>->t;Ht$>^ 0 
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mmmz s b im^Bams2 8 c £©m«c$HW«9:r 

**»«y- h 7 6*JRW6tl, HmBSI1I&2 8 a. 
2 8 br«fiSS*iSttS^ + -^X^-^©*U-cjU© 
* + + bl 6(Dft^Wf 

>-> + JUi(D^AVa<b, l#SSli2 8c. 2 8 d 

)Wr>is + )l,±T0 b~fv b 3 OOft^W 

[0 06 4] <tC5T, B 3 2 KS^SISSWI 1 <D«ISB 
»#S1 2<DffiJ£l06^X, m^BSmS2 8aCC<fc€> 
/JMKwBS^SOBSfllwS^QaiU/clS^tc, m^r 
B««ffi2 8 a«HSU^I/«E*EPlni-r4<t. ^33t 
S*S*i*J:9«C* IS^Qa«liIlli2 8b- 
2 8 d©T«CJE#£. C©it, «firB»*«2 8b^ 
2 8dOf«Sl*C 1 i«i, ^flli2 8b 
-2 8 d (D^ t ^i^f iKDS^IA V o 

[0 06 5] AVo = Qa/C: 

mmat, m3 4x^ztiz>j:*>ic> liQa^M 

S13 2lt?£ft£iJT. lifi^i2 8 b-2 8 d^r 
©* + *ji/#^>WA'ttT$ bv'v hSS3 0r«S 

»j>fiAV ott 1 o©fifSli2 8a- 

2 8 dSorKftr*utft*ffi*aB*ra. a 

D^«jKS«rl/2LSB«T«:Bg«-r5/'ca«>CCCi. T 
^h7'7 h^@3 OOTCD^ t;l/K^ 

So 

[ 0 0 6 6 ] CftKttOT, B3 1 (tTTiUtcmmWm^ 
*C«i5S«»fi52 8 aK{&l^;^m]^*EPtaLfc<*:£ic 
*«ftWfc«#*m«wiy-- h 7 6 *jio , lifa 

IS28c. 2 8dr«ffi$h^ft-^-{-^i 
l$n^ 0 CCT\ CftBfMS2 8 a$c<££/Jvffi5B 
«*ROB8WW*Qa<br*i. B«W*Qa«cJ:* 

retakes*. 

[0 06 7 ] AVo = Qa/C I 

CQl^, 8S£gSC,t2«]SrBaX&2 8 cOfgg 
«i««BaW«2 8d©B8l«*tO^W-C*D, B 

«s«c i «b»s«c 1 j:o^sc*. m>m 

*<Dt\ T£ h«ffi30fc:J:DR3eTS?-**Jl> 

jE*CCADfflftT4Ci*J-C**. 
[0 06 8 ] H3 7«CCD«?BCC»Sfl&<D 

a d m&i£m(DWffiwm&&<D— : 8t<D#? > s/ + juei-c 

«1 y- b FGif 2 y- hSGCD2oomS*ffll^r 
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y-bFG. SB2y- hSG©TCCj£a*oT«»Sft 
£. CCX\ *iy- hFG©«<DKttfflttX FC , ®2 
y- hSGO«(D»ltffl«X» s . Siy-bFGi^2 
y-HSG±©JHH©RltttW:X -% Sfliy-FFG, 

pafisoaatf-ffl«x-c*5. 

[0 06 9 ] C©«5«W£R«:4dt>T. H3 8eC7ST 

j:9«c. flriy-hFGo«fo*rtiMe£u uny 

-hFG^»2y-FSGO*RlCCAX^:Wmfc<kr 10 
£<h, miy-hFGi»2y-hSGicr>PJIBtt*ti 
fnXo-AX, X 0 +AX±fc£ o /hRMNR 
#&<Dgg£&#£fff 1 y- h F G©£tt*>6lft©SII 1 

y- hFG<ofi4aar©ffi«tt^t>6-rxias. £o 
r. *WSR^©K«*/hS< teS. *fc % i39^ 

T^tt. »1 y-hFG©JBI-*£SgSAX#£D. 
mi y- hFG©B^X FC +AX{Ctto/ci*K:4. /h 
WS»»*R©SR*8W>*ai 1 y— h F G02E*^6 

B©aiiy-hFG©a3»*r©BaBi«*)6ttt». <t 

««§R^©Km*/NS<ftS. c©J:5K:. m 20 
1 y- h f GtS2 y- h sg t©2 o©*s*ffli»r 

[0 0 7 0 ] 04 OG£CCD^Hjct^&ffe<D 

ADS»««©iiBIS»***ia. H4 1»H4 0CCtSL/ 

BUcS*rj:5K:. ««Kflt¥R£R*afcSiKCC 

8 0^gi^nr*>^ iiccDu^x$77©ii 

tciK U^l/WI *EP»n (yfc1£«©«R§Stt* h ¥4 * 30 
- f 2 2 <Df§*am^«£|5] 

[0 07 1 ] CCD A DfflSfcfflKCCfct^-Ctt. <f#HK# 
S*Ui3n5<fc#CCtt. IICCDU^»7 7©SS 

{I^m^^t^lEC C D 7 7©±#KI£# 

j^»j©»ffi^6>w^fiu^«E*aiai-r*. c©<£ 
9«cr*i. «tccDu^**7 7*w»wi¥R& 

A Dm**-?* Ct#V9 4. 40 
[0 07 2] C©J:9ftADffiftSaKC«5k»ra. ««r 

[0 07 3 ] ±a*»iCfc^tlt VTR-{* 

S#^5©AD^t6accot»TR93Lfc**> ffe©AD 

[0074] 

[*W©»*] Ja±KIBUfcJ:^«c. c©*fHKi«aA 
DSft*»CC*$li-Ctt. gsna/c«KSf©s«i€:«s-rtx 50 
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»j:c^6. sjt©«e»o*ttraai&64i*©-c, « 
[0 07 5 ] isia^giir, hr©<mhii 

[ 0 0 7 6 ] * fc, «W8Sti«lE#Si It % m?§r^S 

^sa* 6 ©«sf ©am *asfag?f to-B-fc <t # 6caisf©aj 

tt*l*fflTafc©*;Bctfc£*cctt. Kffrtt*vH£^R 

rJt«m**tt««©*«R«:«5e-rtitf<fcc^6. 
wmwffi»rd>ttt»«^ccbiE««:AD«»-r*c t 

[0 0 7 7 ] S/c, ttiE^-friBtt^Sfc*©*^ 

[0 07 8] -flMAAt^/cab©-^ 
*«TSWWJ»t-St«AA*R«cA*TS ci^ 

[0079] s/c, mmsttimj^stt or. ^m^m 
Hi»**'r*fe©«rfflt^i#cctt. ws©a$n*^D 

■KcADsaft-rsci^r**. 
[oo8o]^/c ««©TO»a#R<t*jaatnfls 

#R£©IHK«9^W^R*RWfc<fcSKtt. 
0 hRM-*s«jrc&«. 

[ 0 0 8 1 ] *fc, «SS«*R©*«c»«*R*RW 
fci*cctt % io©/WW««*RS9rgWbT5HWj 

[0082] */c. /Mftm^Rta iy-h, ^2 
y- hr«fiSL//ci#«c«, giiy-k »2y-h© 

R©SS*^«CT£C<fc#r#4*>^ iEflBCAD* 

[0 08 3 ] Sfc. BBR»©SfiCCDU^***«5 
»»*Rib-C»^*ii*fctt, *fc«C*«Wt#R* 

[0084] c©,* 5 tc, c©»w©sa»tta»-c* 

IHB©1B*ttR9!] 

[01] c©«?Wc**ADK8Wai*5W^ci»^« 



15 

[02 ] 0 i icmLtcAD^mmmoymm^'k^-t-^o 
[03101 cc^ofcAD^^gom^ss^©*^ 
[04 1 m3<£mutcmmwm^&<DMftmwm-c$> 

s. 

[0 1 0 ] 0 HCjjkLtcA D^ftga©Sn?i3ftffi£# 

gcDmmf^aaa5 ; &^-riHi8§0-c*> s„ 

[01 1 ] 01 O«:^L/cm^tUSP<DSbf / PlftBJ0t-* 

s. 

[0 1 2 1 0 1 K^bfcA D^^«g©«lfif?Sn«£^ 

[013101 2(C^0fc»»BB©«W^ttWH-C* 

[0 1 4 1 0 1 (C^UfcA DSE»*8t©— l5SBtt#K© 
«fiS«r^0-C*-&. 

[015101 4tC^L/c^Ktt^f^ttfHBW!B-C 
Sr^T0-t-£>£. 

[017101 K^Ufc&tt@&©«MlP5ft9i0-C&S. 
[0181 C©^«C^€,ffeCDADS^g©m<wSa 

[019101 8K^Lfc®W§m^I2©Sm&^0T 

[020101 z^vtc^mm^&vm'tmmm-c 
[02ii0i sic^otcmmmm^m^m^mm-c 
[0223 01 8tt^Ltcigmwm ; £®.<D$bm&wmT- 
[023i0i 8icfnLtcmMmm^m(Dm^iiimm-c 
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[02 4 3 Jt$5S^U^3^KCCtiP,o#*s*^^© 
A D^^S©Ul^m^0-C*^. 
[02 5 3 C©^KS5te©A D^gS^fT'a 

[02 6 3 02 5(cnkLtcAD^.^mommimm-c 
[02 7 3 c<omm%z>tiio>A D&&m&<DW.$mti 

10 [02 8 3 CO«fllCft4i©A D^gSgg©-SP£^ 
•f0-C&5. 
[02 9 3 02 8©— 951**10 -C&Z. 
[03 0 3 02 8. 02 9lC7nLtcAD&t&&m<r>®i'E 

[03 13 co«§8(cfli«fl&©ADgaStt«<0««f»8l 

[0321031 (c*i,te«ffiBai#ao»**»wr 

Sft:i{)©0-CS>-S„ 

[03 3 103 1 K*LfcWff«g|#»©S»**KWr 
20 &fc#>©0-C£>&„ 

[03 4 103 1 K.m^tcWM^m^Wt.<Dn^Wmr 

[0351031 ^otcmmwm^commmmv 
[0361031 vzfrsiytcmMmmm^m^mmv 

[03 7 1 C©*qBK«4ffi©A D^£SSiS©iH5g!I 
#fS©—§S©#-r>^-F.»U0-C £>-£,, 

[03 8 103 7K*Lfc««*8i#s©iia**i!iwr 

30 Z>tc£><Dm~C$>2>. 

[03 9 1 0 3 7tC^Lfc«^S8i^f8©3«S* i S:Sftl»T 
&fc«t>©0-C£>5„ 

[04 0 1 c©^ec^*ffe©ADS:^ia©iffi3RSP* 
Trr0-e&s„ 

[04 1 1 04OK^Lfc«3iS^£WT£ADg&gia 
[^©IftWl 
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